5-8 years, but may continue for longer
. When entering the menopause transition, variations in the frequency and severity of symptoms have also been observed in women of different ages and of different racial backgrounds. In comparison to White women, African-American and Hispanic women report more vasomotor symptoms and Japanese and Chinese-American women report the least [2, 6] . African-American women have 1.5-times increased risk of experiencing vasomotor symptoms compared with White women [7] .
To treat vasomotor symptoms, clinicians are able to prescribe either hormonal or nonhormonal therapies. Hormone therapy consists of estrogenonly therapy or combined estrogen-progestogen therapy. Hormone therapy, particularly estrogen therapy, is the most common form of treatment for menopausal symptoms and the most effective in relieving vasomotor symptoms [5, 6] . At present, there are almost 100 different combinations of estrogen-only, progestin and combination hormone therapies available [6] . These can be given orally or transdermally through a patch, spray or gel [6] . Oral and transdermal estrogens are equally effective for the treatment of v asomotor symptoms [2] .
The benefits and risks of hormone therapy to treat menopausal symptoms have been heavily investigated. Identified benefits from hormone therapy include relief from menopausal symptoms, including hot flashes, vaginal dryness, mood and poor concentration [3] . However, other research, most notably the Women's Health Initiative (WHI) study, has revealed high risks associated with hormone replacement, including greater risks for breast cancer, stroke and venous thrombo embolism [2] . The first publication of findings by the WHI in 2002 resulted in a 50% decrease in the prescription of hormone therapy. In addition, Menopause affects every woman who reaches midlife. The Stages of Reproductive Aging Workshop defined the menopausal transition as beginning with variations in the regularity of the menstrual cycle and concluding with a final menstrual period followed by 12 months of amenorrhea [1] [2] [3] [4] . The median age at onset of natural menopause is 51 years [2, 3, 5] . According to the 2007 US census bureau, an estimated 22,279,847 women were between the ages of 45 and 54 years and, thus, likely to be transitioning through menopause. In addition, an estimated 6000 American women enter menopause daily [3] . Addressing the symptom management needs of this population of women is critically important for ensuring the wellbeing and quality of life of midlife women.
Vasomotor symptoms (e.g., hot flashes and night sweats) are the most common symptoms associated with menopause, occurring in over 75% of menopausal women [5, 6] . Vasomotor symptoms are most commonly felt as a sudden, transient rush of heat that may or may not be accompanied by redness in the face or chest, heart palpitations or chills. The frequency and severity of vasomotor symptoms vary among different women and increase as women progress through perimenopause and into postmenopause [7] . Some women who are asymptomatic or experience mild menopausal symptoms view the menopausal transition as a positive outcome and may choose not to seek treatment. However, for women who experience more severe hot flashes associated with night sweats and sleep disturbances, the menopausal transition can be unpleasant and lead to a decrease in psychological health and quality of life [5, 8] . Overall, an estimated 25% of menopausal women seek medical treatment for vasomotor symptoms [3] . For most women, these symptoms typically last approximately
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Costs of hormonal and nonhormonal prescription medications for hot flashes
Amie Williams-Frame & Janet S Carpenter † Hot flashes are the cardinal symptom of menopause and can be treated with hormonal and nonhormonal prescription medications. However, considering that 6000 women enter menopause daily in the USA, and many of these women are symptomatic, the costs of these treatments can be a significant public health issue. We evaluated annual individual and population costs of hormonal and nonhormonal prescription treatments for hot flashes. Cost information may be helpful to clinicians and consumers in making treatment decisions. † Author for correspondence Indiana University the WHI also proposed specific prescription guidelines for hormone therapy, including prescribing the lowest dose possible for alleviating symptoms and for the shortest duration of time [2] . However, results from the WHI are not easily generalizable considering that the majority of participants reported only mild vasomotor symptoms and were more than 5 years postmenopausal (mean age: 63 years). Findings may not apply to recently menopausal (younger) women or those with more severe symptoms [10, 11] .
Listings of hormonal and nonhormonal prescription therapies for vasomotor symptoms, along with their efficacy and side effects, can be compiled through a review of literature. The North American Menopause Society also has charts listing all of the hormone therapies available within North America available for download [101] . However, we could find no tables or other information comparing the unit costs of various hormonal and nonhormonal prescription therapies for vasomotor symptoms. Unit costs are the amount charged in US dollars per pill or patch. We acknowledge that while unit costs provide one estimate or method of cost comparison, unit costs may not fully reflect the costs to consumers, which can be affected by the availability of health insurance, whether or not drugs are part of a given formulary, high volume purchasing and other issues. However, when choosing a treatment, in addition to efficacy and side effects, unit costs may be another important consideration, particularly for women with limited resources. Considering the number of women who enter menopause each day, the unit costs for treating vasomotor symptoms could be a significant public health issue. In this report, we present unit costs of hormonal and nonhormonal prescription menopausal treatments at the individual and population levels to evaluate this aspect of the financial impact of vasomotor symptom treatment.
Methods
Literature searches were performed using the OVID search engine to identify the most commonly prescribed hormonal and nonhormonal vasomotor symptom treatments. Hormonal therapies included estrogen-only and combined estrogen and progestogen therapy. The hormone therapy list was verified against the North American Menopause Society list of hormone products for postmenopausal use, which became available April 1, 2009 [101] . For consistency, unit costs in this report are for drugs available in the USA and all costs are stated in US dollars. The listing of nonhormonal prescribed treatments was identified from a meta-ana lysis [12] . We omitted hormonal preparations that were only available as vaginal tablets, creams and rings since these are not typically prescribed for v asomotor symptoms.
Several steps were taken to produce tables showing unit cost comparison of estrogenonly, combined estrogen and progestogen, and nonhormonal vasomotor symptom treatments. First, we identified brand names using the US FDA website [101] and a widely used drug information site [103] . We used brands names for consistency, although their use may result in a small overestimation in price in comparison to generic drugs.
Second, we identified several doses in order to account for variation in prescribed doses for all treatments. We obtained the unit cost (i.e., cost per pill or patch) for the mid-dosage using a drug database [104] . However, we note that slight variations in costs calculated might be observed as treatment regimens are uniquely tailored for each patient. At this stage, we decided to eliminate transdermal hormone therapies that were only available as topical gels since costs per daily dose were inconsistently available. When multiple prices for the mid-dosage were available, we consistently applied the lowest price per unit (price per pill or patch). This may result in a slight underestimation of costs and may offset the overestimation resulting from using brand names (noted previously).
Third, we calculated annual unit costs for the mid-dose for individual and population l evels. Annual individual costs were based on the cost per pill, the dosing regimen and 52 weeks (365 days) per year. For example, a drug costing US$1 per dose and taken twice per day would cost US$730.00 per year (US$1 per dose × two doses per day × 365 days/year). The 2007 US census bureau estimates the number of women aged 45-54 years to be 22,279,847, of which only 25% seek treatment for menopausal symptoms [3] . Therefore, annual population unit costs were based on the annual cost per year multiplied by 5,569,962 (or 25% of the population of 22,279,847 women). For example, the annual population unit costs of the aforementioned drug were calculated as: US$730.00 per woman/year × 5,569,962 women. Although multiple doses were used in cost calculations, unit costs calculated in this format make the assumption that all women are on the same treatment regimen. 
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Unit cost estimates do not include taxes (as they vary from state to state) and are not adjusted for any form of health insurance. Table 1 shows unit costs for oral and transdermal estrogen therapies for vasomotor symptoms. Unit costs for oral estrogens varied 12-fold, with annual unit costs ranging from US$47.45 to 591.30 per year. The least expensive oral estrogen was Femtrace with a cost of US$0.13 per pill. However, brand name costs for Femtrace were not available within the database and costs for the generic form were used to calculate daily and yearly unit costs. As a result, the actual lowest unit cost oral prescription estrogens may be Gynodiol and Premarin. Transdermal estrogen unit costs were more consistent with only a twofold difference in the lowest annual cost (US$357.76) to the highest (US$657.80). Unit cost differences were noted even though the type of estrogen was similar (i.e., unit cost for conjugated estrogens in Gynodiol vs Enjuvia pills, unit cost for estradiol in Esclim vs Menostar topical patch). Unit costs for transdermal e strogens tended to be higher than oral estrogens. Table 2 shows unit costs for oral and transdermal combined estrogen and progesterone therapies for vasomotor symptoms. Unit costs for oral combined therapies varied nearly twofold with annual unit costs ranging from US$474.50 to 803.00 per year. Transdermal combined therapy unit costs were approximately US$500 per year, which was comparable to the low end of oral combined therapies. Table 3 shows unit costs for nonhormonal prescription therapies for vasomotor symptoms. Annual unit costs for these therapies varied 16-fold, from US$73.00 to 1193.55 per year. Unit costs for some nonhormonal therapies were two or more times higher than unit costs for other therapies. Table 4 shows the range of annual costs for all oral and transdermal therapies based on an estimated 25% of menopausal women seeking treatment for menopausal symptoms. These ranged from US$264 million (lowest cost oral estrogen) to US$6.6 billion (highest cost transdermal combined therapy). These costs reflect only unit costs (i.e., costs for pills or patches).
Results
Conclusion
Overall, this ana lysis suggests that the unit costs of treating vasomotor symptoms at the individual and population levels vary depending on medication class and route of administration. Unit costs for oral estrogens were least expensive; however, these drugs may not be appropriate for all women. Unit costs for oral nonhormonal therapies were the most expensive, but these drugs may not be effective for all women. When more than one type of treatment is indicated, the information presented here may be useful to clinicians and consumers in making treatment decisions. In addition, costs presented here may be useful in the future for evaluating the unit costs of other nonpharmacological (e.g., behavioral) interventions. Uptake of nonpharmacological interventions at the population level is likely to be hindered if their unit costs far exceed those of pharmacological therapies.
Costs presented here are likely to be conservative since they do not include costs for additional over-the-counter therapies that 
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women may be using, or costs of office visits, health insurance premiums, taxes, lost work days associated with unrelieved symptoms, potential secondary benefits or other similar factors. For example, if one treatment results in significantly fewer cases of thromboembolic disease, then higher unit costs for this treatment may be offset or justified by the resulting savings in healthcare costs associated with secondary benefits. In addition, hidden costs associated with management of side effects or other untoward effects caused by these treatments may significantly alter annual individual and population costs for these therapies. For example, estrogen-only therapy was the least expensive; however, women taking estrogen only have an increased risk of uterine cancer [10] . Additional costs associated with the management and treatment of an increase in incidence of cancer may surpass the costs of the alternative estrogen-progestin therapies. Consequently, clonidine emerged as the lowest unit cost nonhormonal therapy. Although studies indicate that this medication is efficacious in reducing vasomotor symptoms [13, 14] , it may be poorly tolerated and less effective than other treatments, such as venlafaxine [15] . A more sophisticated cost ana lysis would take into consideration all of these factors in addition to addressing the unit costs as we have done here. In his 2005 article, Utian comprehensively describes factors contributing to the psychosocial and economic burden of vasomotor symptoms [16] . He acknowledges that although the negative impact of symptoms on quality of life has been well described, there have been no published studies that fully quantify the burden of vasomotor symptoms, including unit costs described here, physician visits, laboratory fees, visits and follow-up to address side effects, costs of medical specialists or alternative p ractitioners, lost productivity and other costs. These gaps in the literature related to this prevalent public health concern suggest that future work in this area is needed.
Future perspective
During the next 5-10 years, additional menopausal treatments are likely to become available as new treatments are identified or novel therapies emerge from increased etiologic understanding of hot flashes. The costs of these therapies will need to be considered.
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